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Averaging and Fluctuation for Parabolic Equations with 
Rapidly Oscillating Random Coefficients ' 
Hisao Watanabe, Kyushu University, Fukuoka, Japan 
We consider the Dirichlet problem on bounded domains D for parabolic 
au~(t,x, w) 1 a u (t,x, oJ) 
at  = a,j , x, ox ,Tx j  
equations 
+ bi ,x ,w  t>0,  xcDcR a, 
i = 1 c~Xi ' 
u~(0, x) =f(x) ,  
where ao(t , x, w) and bi(t, x, w) are stationary ergodic processes atisfying certain 
regularity conditions. Then we will show that u ~( t, x, w) converges weakly to u°(t, x) 
which satisfies the following equation: 
a2 o d OuO(t, X) U 
Ou°(t'x) ' aij(x) ( t ,x)+ E bi(x) t>O, xeDeR a, 
i,j = 1 i= 1 (~ Xi 
u°(0, x) =f(x) ,  
where a~(x) = E(a~(t, x, w)) and /~(x) = E(b~(t, x, w)). Furthermore, we will show 
that 
u~(t, X, to) - u°(t, x) 
converges weakly to an infinite dimensional Ornstein-Uhlenbeck process on 5 e'. 
A Discussion on the Existence and Uniqueness of Solutions for One-Dimensional 
Stochastic Differential Equations 
Xu Jia Gu, Fudan University, Shanghai, China 
In this paper, by modifying the form of stochastic time change, i.e. instituting for 
time change to discuss its reverse change, we showed that for the S.D.E. 
dX(t)  = tr(t, X) dB(t) + b(t, X )  dt 
in order to obtain a weak solution it is not necessary to have the uniform positive 
and bounded condition 
0< c<cr2< l /e  
and for a class of measurable cr and b we proved the existence of its solutions 
(Theorems 1, 2 and 4). On the way we gave a sufficient condition to insure the 
uniqueness of weak solutions (Theorem 3). 
